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DETAILED ACTION 
Information Disclosure Statement 

1 . Acknowledgement is made of the Information Disclosure Statement filed October 
6, 2003 and December 5, 2003, which has been made record of and placed in the file. 

Claim Rejections - 35 USC § 102 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1 -4, 7, 8, 12-15,17-19, 24-28, 33, 34, 36, and 39-42 are rejected under 
35 U.S.C. 102(e) as being anticipated by Inushima et al (6,550,325). 

Regarding claims 1 and 23 Inushima et al teaches a mass flow meter (MFM) 
structure, comprising: a conduit (51) for conducting a fluid flow, and at least four 
mutually spaced temperature sensors (53, 55, 56 and 57) disposed to sense the 
temperature of a fluid flowing within the conduit, the sensors connected in a 4-sensor 
bridge circuit (col. 30, lines 47-49, col. 29, lines 58—61 , fig. 5C) to sense the mass flow 
rate of a fluid flowing through the conduit. 

Regarding claim 2, Inushima et al teaches the sensors are discrete and are 
distributed symmetrically with respect to the conduit (5A). 

Regarding claim 3, Inushima et al teaches the sensors comprising 
semiconductor chips (col. 6, lines 19-31). 
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Regarding claims 4-7, 24-28 Inushima et al teaches the sensors comprising SiC 
chips; a SiC oxide interfacing between the SiC chips and the conduit; the sensors 
comprising silicon chips; a silicon oxide interfacing between the silicon chips and the 
conduit (col. 26, lines 11-16, col. and (figs. 1A-C and 5A-C). 

Regarding claim 8, 30 Inushima et al teaches an electrically insulative film 
enclosing the sensors, and a circuit on the exterior of the film and extending through the 
film to contact the sensors (5A-5C). 

Regarding claim 12, Inushima et al teaches the sensors comprising a pair of 
upstream sensors distributed symmetrically with respect to the conduit at an upstream 
location, and a pair of downstream sensors distributed symmetrically with respect to the 
conduit at a downstream location (fig. 5). 

Regarding claim 13, Inushima et al teaches the bridge circuit including extended 
leads between the upstream and downstream sensors long enough to be substantially 
non-thermoconductive (fig. 5C). 

Regarding claim 14, Inushima et al teaches the sensors include respective AIN 
substrates that are mounted to the conduit (fig. 5A and 5B). 

Regarding claim 15, Inushima et al teaches electronic circuitry for actuating the 
sensors and determining the mass flow rate of a fluid flowing through the conduit from 
the sensors (col. 30, lines 46-49). 

Regarding claims 17 and 42, Inushima et al teaches a control valve governing 
the fluid flow through the conduit under the control of the circuitry (col. 53, lines 50-55) 
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Regarding claim 18, Inushima et al teaches the sensors are mounted inside the 
conduit on protective shields and protected from the environment within the conduit by 
the shields (fig. 5A). 

Regarding claim 19, Inushima et al teaches a conduit for conducting a fluid flow, 
at least one temperature sensor (53) disposed to sense the temperature of a fluid 
flowing through the conduit, each sensor comprising an AIN substrate (59) bearing 
a temperature sensing circuit (5C), and electronic circuitry for actuating the sensors 
and determining from the sensors the mass flow rate of a fluid flowing through the 
conduit (col. 30, lines 49-50). 

Regarding claim 33, Inushima et al teaches the electric circuitry senses the 
temperature within the conduit as a function of the sensor resistance (fig. 5C). 

Regarding claim 34, Inushima et al teaches the sensor is mounted to the outer 
surface of the conduit in thermal communication with a fluid flowing through the conduit 
(14A and 14B). 

Regarding claim 36, Inushima et al teaches the sensor is mounted to an inner 
surface of the conduit (fig. 5A) 

Regarding claim 39, Inushima et al teaches the at least one temperature sensor 
comprising a plurality of temperature sensors that are symmetrically arranged with 
respect to the conduit (fig. 5A). 

Regarding claim 40, Inushima et al teaches the at least one temperature sensor 
comprising a plurality of temperature sensors that are electrically connected in a bridge 
circuit (figs. 5A and 5C). 
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Regarding claim 41 , Inushima et al teaches the bridge circuit incorporating a 
pair of upstream temperature sensors and a pair of downstream temperature sensors 
(fig. 5C). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 1 , 20, 22 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Inushima et al in view of Busta (4,744,246). 

Regarding claims 11, 20, Inushima et al fails to teach the sensors comprising 
thin film tungsten layers on respective AIN substrates. Busta teaches the hot wire is 
made of tungsten (col. 1 , lines 26-28). It would have been obvious to one of ordinary 
skill in the art at the time that the invention was made to have used the material of 
tungsten as used by Busta in the flow sensor of Inushima et al for the purpose of 
providing strength to the sensor. 

Regarding claim 21 and 29 Inushumia et al teaches each AIN substrate is 
mounted to the outer surface of the conduit to conduct heat from the conduit to its 
respective temperature sensing circuit (fig. 14A). 
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Regarding claim 22, Inushmia et al teaches a control valve (344) governing the 
fluid flow through the conduit under the control of the circuitry. 

4. Claims 35, 37 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Inushima et al in view of Kawai et al. 

Regarding claim 35 and 38, Inushmia et al fails to teach the sensor is mounted 
within a respective opening in a wall of the conduit and projects into the interior of the 
conduit. Kawai et al teaches a sensor which is mounted within a wall of the conduit (fig. 
4). It would have been obvious to one of ordinary skill in the art at the time that the 
invention was made to have used the same type of structure as that of Kawai et al in the 
apparatus of Inushmia et al for the purpose of creating a passage to further protect the 
flow rate detector. 

Regarding claim 37, Inushima et al fails to teach the sensor is mounted inside 
the conduit on a protective shield and protected by the shield from the environment 
within the conduit. Kawai et al teaches a sensor which is mounted inside the conduit on 
a protective shield (fig. 4). It would have been obvious to one of ordinary skill in the art 
at the time that the invention was made to have shielded the flow sensor as that of 
Kawai et al in the apparatus of Inushmia et al for the purpose of further protecting the 
sensor as to maintain accurate measurements. 
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5. Claims 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Inushima et al in view of Eiermann et al (4,366,709). 

Regarding claim 43, Inushima et al teaches electrically connecting each the 
sensor to sense the temperature of a fluid flowing through the conduit (5A and 5C), 
however Inushima et al fails to teach bonding at least one discrete chip-type 
temperature sensor to a conduit. Eiermann et al teaches the temperature-dependent 
resistance members are mounted in the conduit (col. 6, lines 62-64). It would have 
been obvious to one of ordinary skill in the art at the time that the invention was made to 
have mounted the temperature-resistance members of Eiermann et al in the conduit of 
Inushima et al for the purpose of projecting into the flow of intake air and providing a 
stable connection. 

6. Claims 44 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Inushima et al in view of Eiermann et al as applied to claim 43 above, and further in 
view of McQueen et al (6,208,254). 

Regarding claim 44, Inushima et al in view of Eiermann et al fails to explicitly 
teach each the temperature sensor is bonded to the conduit through a thermally 
conductive insulator. McQueen et al teaches in col. 22, lines 58-60) a first detector 
comprising a first temperature sensitive element on electrically insulative, thermally 
conductive base. It would have been obvious to one of ordinary skill in the art at the 
time that the invention was made to have used the insulation of McQueen et al in the 
apparatus of Inushima et al for the purpose of providing an operationally effective 
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thermal transfer between the fluid in contact with the surface and the detector (col. 22, 
lines 58-64, McQueen et al) 

Regarding claim 45 Inushima et al in view of Eiermann et al teaches multiple 
temperature sensors are located at symmetrical locations with respect to the conduit 
(fig. 5A). Inushima et al fails to teach the sensors are bonded to the conduit. Eiermann 
et al teaches the temperature-dependent resistance members are mounted in the 
conduit (col. 6, lines 62-64). It would have been obvious to one of ordinary skill in the 
art at the time that the invention was made to have mounted the temperature-resistance 
members of Eiermann et al in the conduit of Inushima et al for the purpose of projecting 
into the flow of intake air and providing a stable connection. 

Regarding claim 46, Inushima et al in view of Eiermann et al teaches a pair of 
upstream and a pair of downstream temperature sensors with each pair symmetrically 
arranged with respect to the conduit. Inushima et al fails to teach the sensors are 
bonded to the conduit. Eiermann et al teaches the temperature-dependent resistance 
members are mounted in the conduit (col. 6, lines 62-64). It would have been obvious 
to one of ordinary skill in the art at the time that the invention was made to have 
mounted the temperature-resistance members of Eiermann et al in the conduit of 
Inushima et al for the purpose of projecting into the flow of intake air and providing a 
stable connection. 

Regarding claim 47, Inushima teaches connecting the upstream and 
downstream temperature sensors in a 4-sensor bridge network (5A and 5C) 
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Regarding claim 48, Inushima et al teaches the sensed temperature as an 
indication of the mass flow rate of a fluid flowing through the conduit, and controlling the 
fluid flow rate as a function of the indicated mass flow rate (col. 30, lines 46-49). 

Allowable Subject Matter 



7. Claims 9, 1 0, 31 and 32 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jewel V Thompson whose telephone number is 571- 
272-2189. The examiner can normally be reached on 7-4:30, off alternate Mondays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on 571-272-2180. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



